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Abstract Objective Porencephalic cyst presenting with otologic involvement is uncommon. Only a few cases have been
reported. We report a rare case of cerebrospinal fluid (CSF) otorrhea caused by a massive porencephalic cyst encompassing
the left temporal and occipital lobes. The CSF leak was repaired successfully using a transmastoid approach with facia,
abdomen fat and fibrin glue to seal the osseous defects in the sinodural angle. A review of the literature concerning
porencephalic cyst and CSF otorrhea is also presented.
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Cerebrospinal fluid (CSF) leaks of the temporal bone
region are defined as abnormal communications between
the subarachnoidal space and air-containing spaces of
the temporal bone 1. The clinical features of spontaneous
temporal bone CSF leak are non-specific and variable,
which depend on the anatomical integrity of the tympanic
membrane and functional status of the Eustachian tube.
Early and accurate diagnosis depends on a high index
of clinical suspicion. Careful surgical planning and inter⁃
vention can result in resolution of the otorrhea while
preserving normal hearing. CSF otorrhea can be congenital
or acquired. Congenital malformations including enlarged
petrosal fallopian canal, widened cochlear aqueduct,
patent tympanomeningeal (Hyrtl) fissure and Mondini
malformation resulting in abnormal communication
between the vestibule and the internal auditory canal,
the cochlear aqueduct, the vestibular aqueduct, and the
subarcuate fossa. Acquired CSF otorrhea is usually asso⁃
ciated with chronic ear disease or trauma or previous
surgery. A defect in a pneumatized tegmen and a
vulnerable dura must both exist for a CSF leak to occur.
However, for the presented case, none of the aforemen⁃
tioned can be attributed as a cause.
Case Report
A 68-year-old woman presented to our clinic because
of left ear discharge for ten days, accompanied by aural
fullness, headache and dizziness. She had been treated in
a local clinic for eczema of external ear with boric acid
eardrops with no improvement. Otoscopic examination
featured a moist ear canal with opacified tympanic
membrane. Pure tone audiometry revealed a left-sided
conductive hearing loss of approximate 10 dB. A
high-resolution computed tomography (CT) of the temporal
bone revealed fluid-like low-density tissue in the well
aerated mastoid cavity through posterior wall defect and
thinning of the lateral cranial bone (Fig. 1). Ear fluid
biochemistry showed glucose 4.7mmol/L and chlorine
144.8mmol/L, which suggested the presence of cerebro⁃
spinal fluid (CSF) leak. Exploratory surgery was proposed,
but the patient refused. Conservative therapy was
prescribed with oral antibiotic. In ten days the patient
went to our clinic again, complaining of progressive head⁃
ache and dizziness while the otorrhea gradually stopped.
On admission, axial magnetic resonance imaging (MRI)
was obtained, which revealed absence of part of the left
temporal and occipital lobes with a previously undiagnosed
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massive porencephalic cyst (Fig. 2A). The T2 weighted
MRI scan demonstrated fluid within the left mastoid
connecting with the porencephalic cyst (Fig. 2B). No
signs of infection or inflammation were noted. There was
no herniation of brain content into the temporal bone.
Her past medical history was significant for head trauma
at 27 due to falling rocks and she underwent a brain
surgery to evacuate intracranial hematoma, but the
details were unknown. The patient denied any occurrence
of salty rhinorrhea or meningitis symptoms.
Fig. 1 Computed tomography (CT) of the temporal bone revealing
fluid-like low-density tissue in the well aerated mastoid cavity (→)
through posterior wall defect and thinning of the lateral cranial bone
(←).
Fig. 2 Axial magnetic resonance imaging (MRI) revealing (A): fluid
within the left mastoid connecting with the porencephalic cyst; (B):
no herniation of the brain content into the temporal bone.
Intraoperatively, several sieve-like defects of less than
1 mm in diameter were identified on mastoid cortex, with
clear fluid effusing. Air cells of the well aerated mastoid
were filled with clear fluid. A round osseous defect of 2
cm in diameter was identified in the sinodural angle,
communicating with a porencephalic cyst in the posterior
cranial fossa (Fig. 3). The cyst was full of fluctuating
clear fluid, within a whitish smooth soft tissue wall. A
complete canal wall-up mastoidectomy was performed,
with special attention to the tegmen and antrum. A layer
of Gelfoam covered with temporalis fascia was placed
over the osseous defect in the sinodural angle. The
mastoid cavity was obliterated with an abdomen fat plug,
followed by temporalis flap, and fibrin glue. There was no
evidence of a persisting CSF leak.
Post-operatively the patient was maintained on antibi⁃
otics (Ceftriaxone Sodium), strict bed rest and stool soft⁃
eners. The patient developed severe left-temporoparietal
headache and reactive fever from postoperative Day 1 to
6, but no obvious signs of intracranial complications.
Lumbar drain and blood test showed no signs of infec⁃
tion. The headache resolved after 2 weeks in spite of
localized pain of the wound. The patient was discharged
on postoperative Day 24. She has remained free of CSF
leakage in the ensuing 3 years of follow-up.
Fig. 3 Intraoperatively, A round osseous defect of 2 cm in diameter
was identified in the sinodural angle, communicating with a poren⁃
cephalic cyst of posterior cranial fossa .
Discussion
CSF otorrhea caused by porencephalic cyst is a rare
entity. Porencephalic cyst is defined as a CSF-filled
defect communicating with ventricles or separated from
them by a thin layer of brain tissue, and covered on the
outside by arachnoid 2. Congenitally, it can be caused
by anoxia, disturbances of nutrition in the mother, or
defects of foetal development. Postnatally, porencephaly
may results from infarction, haemorrhage, a focal inflam⁃
matory lesion, repeated episodes of localized arterial
spasm, trauma or post-surgical changes that result in
destruction of cerebral tissue, which leads to focal
encephalomalacia, focal necrosis of both the gray and
white matter, and then cystic degeneration. Diagnosis is
made via a CT scan that exhibits a well-defined CSF-filled
space-occupying lesion3,4. With time, increased pressure
inside the cavity and pulsation of the CSF can tear the
arachnoid membrane, erode the cranial fossa plate. If the
defect is in the cribriform plate of anterior cranial fossa,
porencephalic cyst may also present with CSF rhinorrhea.
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Tokoro et al. presented two patients of rhinorrhea with
frontal lobe atrophy and porencephalic cyst9.
Certain cases had proved the importance of trauma,
even later in life, in the development of porencephalic cysts
as well as the case presented here 6 . Cerebral injury may
not present with a sequelae of porencephalic cyst until
much later in life or at all. Jenkins et al. first reported a
10-year-old boy who developed a posttraumatic porence⁃
phalic cyst expanding into the mesotympanum and antrum
of the mastoid 7. Abrunhosa et al. recorded a 20-year-old
male presented with meningitis, with a traumatic porence⁃
phalic cyst of the temporal lobe secondary to two inci⁃
dences8.
Despite the above mentioned cases, rarely does a
porencephalic cyst present with CSF rhinorrhea or
otorrhoea. Ryzenman et al reported a 65-year-old woman
with congenital hemiplegia presented with persistent
left-sided spontaneous CSF otorrhoea and hearing loss 5.
MRI revealed a massive porencephalic cyst replacing the
entire left cerebral hemisphere. The presented case had
well aerated mastoid cells but weak posterior temporal
bone wal bilaterally. The left temporal bone plate was
destroyed due to the forces from the cyst. Considering
the two patients’age, perhaps bone absorption in elderly
people accelerates the erosion process.
The majority of spontaneous CSF leaks occur in the
tegmen plate. However, in this case, high intracranial
CSF pressure eroded the posterior fossa bony plate and
adjacent mastoid trabeculae. Optimal management of
CSF leakage focuses on the selection of an appropriate
treatment strategy. The decision-making process should
consider the leak's etiology, natural history, defect size and
location11. Unlike the thin bony tegmen, the posterior fossa
plate is usually thick and devoid of natural dehis⁃
cences. Considering this patient’s bone defect location,
an intact canal wall mastoidectomy is the ideal choice
with maximal access and few risks. Besides, the middle
fossa approach may possibly rupture the porencephalic
cyst (which was in direct continuity with the ventricular
system)10. A wide variety of autologous, homologous and
synthetic materials have been recommended for repairing
the defects12. Closure of the defects is frequently and
most definitively accomplished using a multilayer tech⁃
nique, which can improve the rate of successful closure.
Our experience has proved its efficacy.
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